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I. CONCISE DESCRIPTION OF THE PROPOSED ACT ION  

The Accelerated Residue Recovery (ARR) Project  provides new and upgraded 
f a c i l i t i e s  and p roce s s i ng  equipment a t  the Rocky F l a t s  Plant (RFP) t o  
improve the plutonium recovery rate. 
o f  t a s k s  which can be categorized i n t o  head end processes,  p u r i f i c a t i o n  
and convers ion  processes,  and operational support projects.  

The project  c on s i s t s  o f  a number 

Head end process  improvements w i l l  p rov ide mechanical and chemical 
processes t o  s t age ,  t r e a t ,  leach, and d i s s o l v e  res idues  i n  preparat ion 
f o r  subsequent p u r i f i c a t i o n .  These process improvements include: 

- Repl acement and upgrade of d i s s o l u t i o n  systems. 

- Replacement and upgrade o f  crushing and g r i nd ing  systems. - 

- Replacement and upgrade of special recovery process. 

- Replacement o f  e x i s t i n g  cast ing  furnaces with h i ghe r  e f f i c i e n c y  
furnaces.  

- I n s t a l l a t i o n  o f  new batch leaching recovery process system. 

- Upgrade o f  metal o x i d i z i n g  system. 

- Mod i f i ca t i on s  o f  res idue storage and s t a g i n g  capab i l i t y .  

- Upgrades o f  r a d i a t i o n  sh ie ld ing.  

- Upgrades of process  con t ro l s  and instrumentation. 

P u r i f i c a t i o n  and convers ion  improvements w i  11 provide new capabi 1 i t y  and 
add i t i ona l  capac i t y  t o  p u r i f y  and convert res idue streams t o  plutonium 
metal. P ro jec t s  i n  t h i s  category include: 

- Replacement and upgrade of anion exchange systems. 

- Re-establishment o f  e l ec t ro re f i n i ng  c apab i l i t y .  

- Replacement and upgrade o f  the hydrof luor inat ion  system. 

- Replacement and upgrade of leaching system. 

- Repl acement and upgrade o f  waste sol i di f i c a t i  on system. 

- Upgrades of support  laborator ies .  

- Upgrades o f  process  contro l s  and instrumentation. 

Operational support  projects  f o r  the above improvements include: 

- New nonprocess areas t o  house o f f i c e s  and maintenance shops.  
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11. 

- Upgrades of var ious process area u t i l i t y ,  v en t i l a t i o n ,  and alarm 
systems. 

- Replacement o f  Raschig r i n g  tanks with annular or sh ie lded annular 
tanks.  

LOCATION OF THE ACT ION 

The majo r i t y  o f  the new f a c i l i t i e s  and equipment upgrades w i l l  be 
l oca ted  i n  B u i l d i n g  771, with other changes occurr ing  i n  Bu i l d i n g s  707, 
776, and 371. The new nonprocess area for o f f i c e s  and shops w i l l  be 
located ou t s i de  o f  Bu i l d i n g  771. 
attached map. 

These bu i ld ings  are  shown on the 

111. POTENTIAL ISSUES 

A. ARCHAEOLOGY 

The impact o f  t h i s  act ion on h i s t o r i c  features i n  t he  area has been 
evaluated and it was found tha t  the project does not  i n f r i n g e  upon any 
known p o t e n t i a l l y  e l i g i b l e  h i s t o r i c  s i t e s  as  defined i n  E.O. 11593 and 
36 CFR 800 (Rocky F l a t s  Pl a n t s i  t e  Final  Environmental Impact Statement 
[FEIS], DOE/EIS-0064, Apri  1 1980). 

6. FLOODPLAINS/WETLANDS 

Th i s  p ro jec t  i s  not located i n  e i t he r  a f loodpla in  o r  wetland as 
descr ibed by DOE regu l a t i on s  (10 CFR 1022). 

C. RARE AND ENDANGERED SPECIES 

No r a r e  or endangered spec ies  (defined i n  50 CFR 402) have been reported 
o r  found among the  w i l d l i f e  i nhab i t i ng  or migrat ing through the Rocky 
F l a t s  p l a n t s i t e ,  i n c l ud ing  the buffer zone surrounding the  plant. 

0. CONSTRUCTION 

A l l  p ro jec t s  except the i n s t a l l a t i o n  of new nonprocess areas w i l l  be 
constructed i n s i d e  e x i s t i n g  bu i l d i ng s  and w i l l  have no environmental 
e f fec t  du r i n g  t he  construct ion  phase. 

Construct ion  a c t i v i t i e s  connected with the i n s t a l l a t i o n  o f  the non- 
process  areas w i  11 be executed t o  minimize negative environmental 
impacts on a i r  q ua l i t y ,  water qua l i t y ,  and land use. Environmental 
e f f e c t s  due t o  excavation w i l l  be limited t o  the usual n o i s e s ,  dust ,  and 
l a nd  d i s turbance assoc iated with construct ion projects .  Excess s o i l  and 
o the r  waste mate r i a l s  w i l l  be removed to  an e x i s t i n g  s an i t a r y  l a n d f i l l  
i f i t  i s  not contaminated. Radioactive and/or hazardous material  , i f 
encountered, w i l l  be disposed of per e x i s t i n g  DOE orders  and RFP 
procedures. 
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E. 

1. 

2. 

a. 

b. 

OPERATION 

DESCRIPTION 

Th i s  project  replaces ag i ng  plutonium process ing  f a c i l i t i e s  with s i m i l a r  
p roce s se s  u s i ng  new and upgraded equipment . Upgrades inc lude the addi - 
t i o n  o f  automated con t ro l s ,  replacement o f  h i gh  maintenance equipment, 
and s t r e a m l i n i n g  of processes.  The fu tu re  operat ional  a c t i v i t i e s  w i l l  
be very s i m i l a r  t o  the current  operat ional  a c t i v i t i e s .  

HAZARDS AND CONTROLS 

Nuclear C r i t i c a l i t y  

S i n ce  there  i s  potential  f o r  a nuclear excurs ion,  s t r ict  phys ica l  and 
admin i s t r a t i ve  contro l s  have been e s tab l i s hed  and are pe r i od i c a l l y  
audited by the C r i t i c a l i t y  Engineering group. 

C r i t i c a l ? y  safe spacing of s torage conta iners  i s  accomplished through 
s p e c i a l l y  designed storage racks  and chainveyors. 

P ro tec t i on  i s  a l s o  provided i n  the form o f  c r i t i c a l i t y  d ra i n s  i n  glove- 
boxes and Z-in.-high curbs across  doorways t o  operat ing areas. 
prevent l i q u i d  accumulation i n  anything other than a s a fe  geometry s l ab .  

These . 

A l l  new f i s s i l e  s o l u t i on  tanks i n s t a l l e d  w i l l  be c r i t i c a l l y  safe,  
annular  o r  shielded annular  tanks.  

Rad i a t i on  

Three phases o f  rad ioact ive  contamination confinement are incorporated 
i n  t he  de s i gn  of the bu i l d i n g s .  These are  c l a s s i f i e d  a s  primary, sec- 
ondary, and t e r t i a r y  confinement areas. 
areas  a re  the process enc losures  ( i  .e. , gloveboxes and storage v au l t s  
and t h e i r  ven t i l a t i on  systems). Secondary Zone I 1  confinement areas are 
t he  operat ing  area compartments and t h e i r  v en t i l a t i o n  systems. 
t e r t i a r y  Zone 111 confinement areas are  the  bu i l d i n g  s t ructure  and i t s  
ven t i  1 a t i  on system. 

The primary Zone I confinement 

The 

The exhaust from Zone I confinement areas i s  f i l t e r e d  through a minimum 
of f o u r  stages of High Ef f ic iency  Pa r t i cu l a te  A i r  (HEPA) f i l t r a t i o n ,  i n  
which a i rborne pa r t i cu l a te  rad ioact ive  contaminants are removed. The 
exhaust from Zone I 1  and 111 confinement areas i s  f i l t e r e d  through a 
minimum of two stages of HEPA f i l t r a t i o n .  
one s t age  o f  HEPA f i l t r a t i o n  i n  case of a f low reversa l  t o  minimize the  
po ten t i a l  for  rad ioact ive  pa r t i cu l a te s  escaping t o  the environment. 

A l l  supply a i r  i n l e t s  conta in  

An a i r  pressure  d i f f e ren t i a l  i s  maintained between the zones t o  ensure 
no r ad ioac t i ve  pa r t i cu l a te s  are  released t o  the environment and t o  pro- 
v i de  adequate ven t i l a t i on  i n  the bu i l d i ng s .  The most negative pressure  
e x i s t s  i n  Zone I areas ( t y p i c a l l y  negative 1 in.  H,O), the  next h i ghe s t  
pressure e x i s t s  i n  Zone I 1  areas (approximately negative 0.30 in. H20), 
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and Zone 111 areas are kept a t  on ly  a s l i g h t  negative presslire t o  
atmos phe re.  

The a lpha,  beta, and gamma r ad i a t i o n  i n  these processes i s  generated by 
i s o topes  o f  plutonium, uranium, and americium. The alpha, beta, and 
low-energy gamma r ad i a t i o n  a r 2  absorbed by the enclosure (glovebox o r  
conta iner)  holding the  r ad ioac t i ve  material.  Exposure t o  high-energy 
g a m a  r a y s  and neutrons i s  con t ro l l ed  by lead, water wa l l s ,  h i g h  d e n s i t y  
p l a s t i c  s h i e l d i n g ,  t h i c k  concrete s h i e l d i n g ,  distance, and by l i m i t i n g  
the  time of exposure. 

S e l e c t i v e  alpha a i r  monitors  (SAAMs) e x i s t  i n  a l l  plutonium process 
areas  and detect any re l ea se  o f  a i rborne alpha r ad ioac t i v i t y .  When 
alpha r ad i a t i on  i s  detected, the SAAMs actuate a l a m s  and warning 
l i g h t s .  High l e v e l s  o f  neutron r ad i a t i on  are detected by the c r i t -  
i c a l i t y  alarms throughout the process areas. These alarms i n i t i a t e  
immediate evacuation o f  the bu i l d i n g .  

Many of the  t a sk s  compris ing t h i s  project w i l l  reduce rad iat ion  exposure 
t o  personnel.  The reduct ion w i l l  be accomplished by: 

- Replac ing.  many e x i s t i n g  gloveboxes with new gloveboxes meeting h i g h e r  
standards for r ad i a t i o n  protect ion.  

Enhancement of s h i e l d i n g  on several  e x i s t i n g  gloveboxes. - 
- Reducing material  res idence time by improved process flow. 

- Increased system automation. 

- Relocat ion o f  o f f i c e s  away from process areas. 

c. E xp l o s i o n  

A minor explos ion  hazard e x i s t s  with the acetylene gas supply f o r  t h e  
Atomic Absorption (AA)  spectrometer u n i t  included i n  the support 
l abo ra to r y  upgrade. A leak  o f  t h i s  gas a t  a rate s u f f i c i e n t  t o  form a 
s i g n i f i c a n t  accumulation o f  an explos ive  concentration i s  considered 
h i g h l y  un l i k e l y  because o f  the small supply tank, the room v e n t i l a t i o n  
r a t e ,  and the use o f  p i pe  and f i t t i n g s  approved for  flammable gas 
appl i c a t i  ons. 

The i o n  exchange columns used i n  the upgraded anion exchange system w i l l  
u t i l i z e  a higher e f f i c i ency  r e s i n .  
the exp lo s i on  hazard w i  1 1 be reduced. 

S ince l e s s  r e s i n  w i l l  be present,  

d. F i r e  - 
Th i s  project  w i l l  reduce f i r e  hazards as follows: 

- Replacement o f  the e x i s t i n g  glovebox overheat alarm system i n  Bu i l d -  
i n g  771 with a new system which meets c2rrent design standards. 1 
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- Prov id ing  an improved f a c i l i t y  for the o x i d i z i n g  of plutonium metal 
f i n e s .  

- Reduction of  fuel loading  i n  8u i ld ing  7 7 1  by replacement o f  fir2 
retardant coated combustible sh ie ld ing  with noncombustible sh ie ld ing.  

High Voltage or Current 

Voltages and cu r ren t s  u t i l i z e d  i n  t h i s  b u i l d i n g  add i t i o n  ar2  t yp i ca l  o f  
tho se  used i n  normal i ndu s t r y .  A l l  e l ec t r i ca l  d e s i g n  work for  nuclear 
f a c i l i t i e s  at  RFP i s  performed i n  accordance with  standard i ndu s t r i a l  
s a f e t y  requirements as  def ined by National F i r e  P ro tec t i on  Assoc iat ion  
(NFPA) codes , the National E l  e c t r i  cal Code (NEC) , Occupational Safety 
and Health Admin is t rat ion  (OSHA) regulat ions,  and by the Department o f  
Energy (DOE) Orders f o r  nuclear  f a c i l i t i e s .  

f. Tox ic  o r  Co r ro s i ve  Mate r i a l s  and Carcinogens 

The processes w i th i n  t h i s  project  use a va r i e t y  o f  a c i d s ,  c au s t i c s ,  and 
c o r r o s i v e  s a l t s .  However, no new chemical hazards w i l l  be introduced by 
t h i s  project.  
process  p ip ing.  

Process chemicals are enclosed w i t h i n  gloveboxes and 

The I ndu s t r i a l  Hygiene group reviews a l l  eng ineer ing  packages t o  iden- 
t i f y  t o x i c  mater ia l  hazards and establ i shes  phy s i ca l  and admin is t rat ive  
c on t r o l s  needed t o  ensure t h a t  worker exposures t o  t o x i c  substances meet 
OSHA Health and Safety Standards. The Hazardous Ma te r i a l s  Control group 
gathers  data on a l l  chemicals used and ensures compliance with the OSHA 
Hazards Communications Standard. 

. 

g. Mechanical Hazards 

Mechanical hazards dur ing  construct ion o f  the new nonprocess support 
areas  w i l l  be t y p i c a l  of those  normally encountered i n  bu i l d i n g  con- 
s t r u c t i o n  (e.g. , the hand1 i n g  of prestressed concrete s e c t i o n s ,  steel  
beams, presence of excavation and material-handling equipment). A l l  
work w i l l  be performed i n  accordance with OSHA requirements f o r  worker 
p ro tec t i on  a s  a minimum. 

Mechanical hazards present i n  the operation o f  t he  upgraded f a c i l i t i e s  
w i l l  be t y p i c a l  o f  any i n d u s t r i a l  f a c i l i t y .  No new types  o f  mechanical 
hazards w i l l  be created by t h i s  project. Admin is t rat ive  contro l s  and 
phy s i ca l  placement o f  guards as  required w i l l  be used t o  protect workers 
where potenti  a1 mechanical hazards a re  present. 

3. POSTULATED ACCIDENTS 

Overa l l  r i s k  from postulated accident scenarios  w i l l  be reduced as a 
r e s u l t  o f  t h i s  project.  The postulated accident s cena r i o s  which are 
a f fec ted  by t h i s  project are discussed below. 

The crush ing  and gr ind ing  f a c i l i t y  upgrade will reduce r i s k  o f  a release 
of contamination by reducing the number o f  bagouts o f  mater ia i .  in 

7 



4. 

5. 

6. 

add i t i o n ,  worker exposures wi 11 be reduced because durat ion of  exposure 
w i l l  be shortened. 

The c a s t i n g  furnaces replacement w i l l  reduce r isk i n  the event o f  
b u i l d i n g  damage due t o  an external  event. 
w i l l  generate l e s s  plutonium i n  the r e ad i l y  d i s p e r s i b l e  oxide form. 

The more e f f i c i e n t  furnaces 

The metal o x i d i z i n g  upgrade w i l l  reduce r i s k  by p rov id i ng  better 
enclosed and control  l e d  cond i t i on s  f o r  the o x i d i z i n g  of plutonium metal 
f i n e s .  

The leaching  system upgrade w i l l  reduce both the r i s k  of contamination 
and worker exposures by p r o v i d i n g  a better  sh ie lded glovebox with 
p r o v i s i o n  f o r  maintenance access  without the  use of suppl ied a i r .  

The i n s t a l l a t i o n  of an AA spectrometer i n  the support laboratory  w i l l  
reduce the l i k e l i h ood  of a s p i l l  by e l im ina t i ng  the t ransportat ion  of 
s o l u t i o n  samples between b u i l d i n g s  f o r  a na l y s i s .  There w i l l  be a minor 
i nc rea se  i n  explos ion r i s k  due t o  the acetylene gas used for  t h i s  work. 

The new nonprocess areas w i l l  reduce nonproduction worker r i s k  f o r  most 
o f  B u i l d i n g  7 7 1  accident s cena r i o s  by reducing o f f i c e  space i n  the 
process  areas,  thus decreas ing  the number o f  people present. 

The r i s k  o f  accidents due t o  contamination s p i l l  and c r i t i c a l i t y  will 
be reduced by replac ing  the  e x i s t i n g  Rasch ig  r i n g  f i l l e d  tanks with 
annular  or shielded annular  tanks.  The replacement w i l l  lessen the 
r e l i a n ce  on adminis t rat ive  c on t r o l s  and improve accountabi l i ty .  

The r i s k  from an earthquake scenar io  w i l l  be reduced because a l l  process 
equipment i n s t a l l e d  under t h i s  project w i l l  be designed t o  meet current 
s e i sm i c  c r i t e r i a .  

USE OF RESOURCES 

Resources used during operat ion  include water, f o s s i l  f u e l s ,  chemicals, 
and e l e c t r i c i t y .  
i t i e s  w i l l  be e s s en t i a l l y  t he  same as i n  the e x i s t i n g  f a c i l i t i e s .  

HEALTH, SAFETY & ENVIRONMENTAL DESIGN REQUIREMENTS 

This  project w i l l  conform t o  the requirements o f  the DOE F a c i l i t i e s  
General Design C r i t e r i a ,  DOE Order 6430.1. 

The u t i l i z a t i o n  of  resources i n  t he  upgraded f ac i l -  

REQUIRED EFFLUENT AND EMISSION PEWITS 

No major discharges are an t i c i pa ted  as part  of the normal operation f o r  
these f a c i l i t i e s .  A1 1 gaseous emissions are scrubbed (when required) 
and ex t zn s i ve l y  f i l t e red .  
l i q u i d  waste treatment b u i l d i n g s ,  and the f i n a l  product watsr i s  
recycled. 
t o  acceptable d i sposa l  s i t e s .  

L i q u i d  wastes are treated on s i t e  at the two 

S o l i d  wastes a r e  appropriately packaged and shipped o f f s i t e  
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The waste s o l i d i f i c a t i o n  process being replaced i n  t h i s  project i s  
cu r ren t l y  i d e n t i f i e d  as a un i t  subject t o  Resourci? Conservation and 
2ecovery Act (RCRA) regulat ion.  The RFP RCRA permit w i l l  requi re  
mod i f i ca t i on  when t h i s  u n i t  i s  replaced. 

An app l i c a t i o n  may be required t o  the EPA under the Clean Air Act a s  
implemented by 40 CFR 61.07 t o  construct o r  modify an e x i s t i n g  DOE 
f a c i  1 i ty w i th  t he  potenti  a1 t o  release radi  onucl i d e s  t o  the atmosphere, 

F. S I TE  RESTORATION AFTER DECOMMISSIONING 

S i t e  r e s t o r a t i o n  and decommissioning a c t i v i t i e s  w i l l  be handled a s  
descr ibed i n  t he  Rocky F l a t s  P l an t s i t e  FE I S ,  DOE/EIS-0064, Ap r i l  1980. 

I V ,  AGENCIES AND/OR PERSONS CONSULTED, INCLUDING COORDINATION WITH FEDERAL, 
STATE, REGIONAL, AND LOCAL AGENCIES 

The conceptual de s i gn  report  for  t h i s  act ion  w i l l  be reviewed by 
F i nanc i a l  P l an s  & Reports ,  F a c i l i t i e s  Eng ineer ing,  F a c i l i t i e s  Project  
Management, Telecommunications, Construct ion Management & Inspect ion,  
Plutonium Operat ions,  I n du s t r i a l  Engineering, Safeguards , Plant 
Secu r i t y ,  P l an t  P ro tec t i on ,  F i r e  Protect ion Eng ineer ing,  and the Health,  
Safety  & Environment Engineering Review Team. The Health,  Safety & 
Environment team c o n s i s t s  o f  representat ives o f  Health Phy s i c s ,  Environ- 
mental Management , Safety Ana l y s i s ,  I n du s t r i a l  Hygiene, C r i t i c a l i t y  
Eng ineer i  ng , and I n d u s t r i  a1 Systems and Safety  Engineering.  

. 

This ADM was prepared by F a c i l i t i e s  Eng ineer ing,  Safety Ana l y s i s ,  and 
Environmental Management. 

V. ADDITIONAL DOCUMENTATION 

The t a s k s  compr i s ing  t h i s  project are replacements, r e l oca t i on s ,  and 
upgrades o f  e x i s t i n g  or known processes on p l a n t s i t e .  
change i n  environmental impact w i l l  occur and no addit ional  NEPA 
documentation i s necessary.  

No s i g n i f i c a n t  

V I .  ADDITIONAL INFORMATION 

A, The t o t a l  est imatad co s t  f o r  t h i s  project i s  $49.7 m i l l i o n .  

8. The first yea r  o f  funding w i l l  be FY 1989. 
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